The historical aspect of psychiatric epidemiology is bound up with the history of the Royal Medico-Psychological Association. When Samuel Hitch, one hundred and twenty years ago, wrote his wellknown circular letter, one of the three topics which he mentioned in outlining the purpose of the association he had in mind, was to 'co-operate in collecting statistical information relating to insanity'. This interest in what has later come to be called psychiatric epidemiology was not an isolated instance. In the same year one of the founders of the Association, John Thurnam of York, published his monograph on Statistics of Insanity. In my own country Dahl published in 1859 a study of the distribution of insanity in Norway. He found two maxima of morbidity, one in the south-western part of the country and one in arctic Finnmark. A hundred years later I found the very same maxima. Sir Aubrey Lewis (1959) has pointed out that the great Pinel was fully aware of the higher mental morbidity in the single as compared with the married, and that he realized the epidemiological implications of this observation.
The statistical approach does not come naturally to a psychiatrist. We like to feel that we deal with our patients as individuals, each representing a strictly personal experiment of nature, never to be regarded as a mere number in a statistical series. Admittedly our patient is an individual, but this is never the whole story. He is at the same time a member of various social groups, and his individual existence is influenced by the laws which govern group behaviour. In psychiatric epidemiology these group factors are studied systematically, as a supplement to the study of personal psychodynamics. The very uniqueness of each psychiatric observation makes 50 deductive reasoning from individual cases rather hazardous, and the need of some statistical control is always feltor ought to be felt. Psychiatry is forced to study groups and populations because it deals with individualsnot in spite of this fact. Clinical psychiatry represents a compromise between the statistical and the individualistic approach, and many of the cleavages between various schools of thought have their root in this dualism. One of the ambitions of psychiatric epidemiology is to bridge this gap so as to establish a common market for empirical factspossibly even for ideas. A population can be studied intensively or extensively, and both methods have been used in psychiatric epidemiology. A good example of an intensive investigation is that by Bremer of the small fishing village of Berlevaag. Bremer was for seven years the only doctor for this population of some 2,000. His figures for psychiatric morbidity can, therefore, claim to be complete and accurate. He concluded that every fourth adult person was or had been a medical or a social problem because of some mental deviation. Psychoses, neuroses and mental deficiency each account for one-fifth of the morbidity, and psychopathic deviations, including criminality, for the remaining two-fifths. These figures are representative of what is usually found in intensive epidemiological investigations. They have the advantage of being based upon personal knowledge of each patient, possibly of each member of the population, sick as well as sound. In the ideal case one can in fact study the group without losing sight of the individual. Therefore this type of epidemiology is generally least unacceptable to the individualistic way of thinking, but statistically it has shortcomings. The method is so time-consuming that it can be applied to small populations only, and most of these 'census studies' end up with fewer than 100 pathological cases. This may be sufficient for a measurement of the morbidity of the population as a whole, but generally it is desirable to compare different subgroups within the population. A comparatively simple problem such as the morbidity in the single and the married has to take into consideration at least the variables of sex, age, marital status and psychiatric diagnosis, which means a statistical analysis based upon a subdivision of the material into something between 150 and 420 subgroups, and each of these should preferably contain a minimum of 5 to 10 pathological cases.
This leads to the inevitable conclusion that the intensive study of small groups has to be supplemented by extensive investigations of a mass material. In practice this means working with the admission statistics of psychiatric institutions.
The routine statistics of our hospitals serve administrative purposes. It can, therefore, only lead to disappointment if one tries to use them for epidemiological research. Fortunately it is possible to organize a statistical system which satisfies the administrator as well as the epidemiologist. It has been done in the United Kingdom, and in Norway we have a somewhat similar system. For each patient who is admitted or discharged an individual card is prepared, and once a year the cards are sent by the hospital to the Central Bureau of Statistics. They are used by the bureau for the yearly statistical report on the activities of the psychiatric hospitals, and for this purpose they are much more convenient than the hospital-made tables formerly used. Next the cards are forwarded to the Social Psychiatry Research Institute, located at our hospital. Here all information about the successive admissions and discharges of each patient is entered upon individual index cards, which makes it possible to follow each person from his first admission to his final discharge or death. In this way duplications are avoided, and the distinction between first admissions and readmissions is reliable. The initial diagnosis can be corrected, which is particularly important for schizophrenia, and the course of the illness can be followed for long periods. The co-operation with the hospitals is good, because we stress the friendly contact between two medical institutions rather than the strained relations between a doctor and some government office. This makes it possible to obtain additional information when needed for a special purpose, but such extra work is paid for by the institute. All hospitals and hospital departments who admit psychotics as in-patients are included in this statistical system.
The psychotics who are admitted to hospital represent merely a sample of the total patient mass, and this sampling varies from time to time, from one district to another, and above all it varies with the clinical condition of the patients.
All available data indicate that for schizophrenia and allied conditions admission statistics are practically complete, but they undoubtedly miss a number of psychotic depressions. In the registration of depressive states one has to use artificial borderlines, and admission to a psychiatric hospital may be as good as any other criterion.
For senile and arteriosclerotic psychoses hospitalization is probably the decisive factor. We found the admission rates to be seven times as high for the city of Oslo as for the rest of Norway, which of course does not reflect the true incidence of these conditions.
The modern trend towards ambulatory treatment with drugs or E.C.T. makes it highly desirable to include out-patient departments as well as the statistics of the national health insurance, which is a formidable task indeed. Sooner or later it will have to be tackled, principally because it is the only way of getting a mass material for the study of the epidemiology of neuroses.
Obviously hospitalization depends upon available hospital facilities, and therefore international comparisons as well as long-term studies are hazardous. Within a given country such differentials are more moderate, and the resulting errors can to a large extent be foreseen, and perhaps corrected or avoided. It can be shown, for instance, that the erection of a new county hospital will double the admission rate, but five years later the disturbing effect is over and the rates are nicely levelled out.
Much less is known about the tendency of the population to make use of available hospital facilities. It has, for instance, been repeatedly suggested that the travelling distance to the nearest hospital may be of importance. A detailed long-term study in Norway has in fact shown that the admission rate is sometimes higher in local communities immediately adjoining the hospital than in the more remote districts. This trend was probably more marked in earlier periods, and in Norway it disappeared around 1930. It returned during the warprobably because the general feeling of insecurity, as well as the travelling difficulties, weighed heavily against sending insane relatives too far away from home.
These scattered examples are given in order to show that the limitations of admission statistics can to some extent be mapped out, and the errors brought under some control. In Norway this task is comparatively easy, because of the stability and uniformity of the population and of the medical services. We therefore feel reasonably justified in assuming that our admission statistics give a fairly correct picture of the epidemiology of the psychoses, and during a period of twenty years a number of the more important variables have been studied in some detail.
We have been able to confirm the findings of other investigators, that mental disorders are distributed according to meaningful patterns. This clearly results from social forces which keep the population moving from one social group to another, and the points of attack of these forces must be somehow related to mental disease. It could be what we call pre-psychotic personality traits, which are characteristic of individuals who are predisposed towards certain types of mental disturbance. But one could also think of initialpsychotic symptoms, not yet diagnosed, as we see them frequently in psychoses of gradual onset.
Sometimes these social forces are active on the borderlines between social groupspushing and pulling certain individuals over the border, and keeping others back. This leads to social selection, and could for instance explain the higher morbidity from schizophrenia in the single as opposed to the marriedor the differences between migrants and non-migrants, In other instances the forces will push certain individuals over the borderline from mental health to maladjustment or illnessa mechanism which could be called social stress versus protection and which could explain, for instance, why crime or tuberculosis is more frequent in povertystricken slums than in fashionable suburbs.
A third type of force will work on those who are already mentally disturbed, and push them into some kind of medical care. This would explain the differentials in hospitalization, such as why senile psychoses appear to be more common in cities than in rural areasor why the number of insane is so low in under-developed countries. The hypothesis underlying all epidemiological work is that, by studying the patterns of distribution of the diseases, one can throw some light upon the far more intricate pattern of social forces which are active under the surface.
The epidemiological data on marital status and migration are fairly well known. I shall concentrate, therefore, on a more controversial topic: the pattern of psychiatric morbidity in relation to economic and social status. This problem is far from being solved, but for that reason it illustrates the methodological difficulties and what can be done to overcome them.
The only statistical measure which is easily available for our purpose is occupation, and that is not very adequate. Personal problems connected with economy or with social status are apt to occur independently of the actual situation, in all classes of people. Also a classification by occupation does not necessarily reflect standard of living. Nevertheless several investigators have tackled the problem, and most have found the highest incidence of mental disorders in occupations with a low level of training, income and social prestige.
Our Norwegian material confirms this, and the trend becomes particularly clear when more or less parallel groups are compared (Fig 1) . Admission rates are higher in farm labourers than in farmers, higher in seamen than in officers of the merchant marine, higher in common labourers than in artisans and technicians. In trade it is higher in employees than in owners and managers. 20 -69 years, 1926-1950. Here and in the following tables, Admission rate = No. offirst admissions per annum per 100,000 of the corresponding general population. The rates are adjusted for age. Alcoholic psychoses and general paresis are excluded, as their specific atiology raises specialproblems Before accepting the figures, we should consider the possibility of statistical artifacts. When fishermen have a very low rate of admissions, this is in part because a majority of them hail from the northern part of the country, where admission rates in general are low. When the western and the northern fishing counties are considered separately, the rates remain lower for fishermen than for farmers, but the difference is reduced. We are hardly justified in concluding that the low morbidity is connected with the occupation of fishing, however. It has been established that the admission rates along the coast of Norway tend to be lower on the coastal fringe than in the inner fjord districtsand so our observation might have a geographical rather than an occupational explanation.
In certain occupations the marriage rate is low, probably for economic reasons. Because of the higher morbidity of the single, this could easily explain the high admission rate in farm labourers, for instance. In fact the difference between farmers and farm labourers becomes insignificant when the single and the married are compared separately. For the remaining occupations the pattern is not changed, and the occupational rates of the single correlate significantly with those of the married with an r of +0 66. It is not likely, therefore, that the occupational differentials should result from variations in the marriage rate. Besides, we should keep in mind that selective recruiting to certain occupations could be correlated with a selection by marriage, and both selections could have the same basis in personality traits. In that case it would not be statistically sound to eliminate the differences in marriage rate.
Hospitalization is a very important source of error. Hollingshead & Redlich (1958) have shown convincingly that in their New England population upper and lower classes differ very markedly with regard to the type and extent of medical service received for psychiatric disorders. This is not necessarily so for a country like Norway, where psychotic patients of all classes are generally treated in the same hospitals, and where a national health service secures for everyone the same medical facilities, even for psychiatric disorders. Also I feel that class differentials are less marked in my own country, but personal bias has undoubtedly influenced this opinion.
The duration of illness previous to admission is a possible clue to this problem. It seems likely that a tendency to avoid hospitalization will be associated with delayed admissions and vice versa, If the excessively high admission rate in seamen is due to intensive hospitalization, then one would expect this hospitalization to take place without too much delay. In fact, the mean duration of illness previous to adniission is very long in seamen (Table 1) . It is equally high in officers of the merchant marine, and delayed admissions, therefore, seem to be related to the work situation rather than to social status: seafaring people tend to take a long time in reaching the hospital. Similarly we find the mean duration to be the same in farmers as in farm labourers, because rural residence is more decisive than social class. Business people, on the other hand, are admitted after much shorter durations, clearly because they are predominantly urban. In view of these findings it seems improbable that differential hospitalization should be a factor of importance for the occupational pattern of morbidity which we have found. We have often found it useful to supplement our statistical material with more intensively examined samples, and this has been done in order to study the causes of delayed admissions. It was found that such delay was associated with a quiet and undramatic clinical picture -or with an overprotective (more rarely a neglectful) attitude on the part of the relatives. We did not find any connexion at all with the social and economic status of the patient. Favourable as well as unfavourable conditions can lead to delayed admissions, but on the whole this factor does not seem to be of great importance.
Our admission rates are based upon statistical data from two different sources, the census and the hospitals. The hospitals are instructed to follow the occupational classification of the census, but inconsistencies are unavoidable, and may lead to systematic errors. For seasonal farm labourers this is rather likely. In Norway the census is always taken on December 1, and at that time of the year many of these young men and women have returned to their parental homes, and are classified as 'farmers' sons' rather than as 'farm labourers'. There result spuriously high admission rates for farm labourers.
The high admission rates in seamen could possibly be due to a systematic tendency to classify as 'sailor' a number of social misfits who have never settled down to any regular occupation, but who have sailed for a short time. A detailed study of a clinical sample failed to confirm such a suspicion.
In order to obtain a sufficiently large number of cases, we have used the first admissions over a period of twenty-five years, 1926 -1950, and time trends are therefore bound to come in. If the first and the last decades of the period are compared the general picture is found to be the same, but certain interesting differences emerge. The only large increase in morbidity was found for farm labourers, and this is at the same time the occupational group which has decreased most markedly during this period. In public service, on the other hand, the admission rate has decreased, while the size of the population has increased very much. There is in fact a significant negative correlation between the trends in population and in morbidity. Evidently the persons who join expanding occupations represent a positive selection with regard to mental health, while those who remain in stationary or decreasing groupa haye a, higher mcorbidity.
Section ofPsychiatry
A study of separate diagnostic categories shows that the occupational variations are particularly marked for schizophrenia, while manicdepressive psychosis has a more even distribution, regardless of social status (Fig 1) . In single women gainfully employed ( Table 2) the findings show the same trend as in the'male sex: very high admission rates for domestic servants and farm labourers, and much lower rates -for public servants, clerks and business people. The highly skilled groups of teachers and trained nurses have a relatively high morbidity, which may indicate some specific factor which is not noticeable in the male sex.
A comparison between daughters not gainfully employed and domestic servants is of interest because these two groups of' young women perform largely the same type of work, but in highly different social situations. In all age groups the domestic servants have a much higher rate of admissions (Table 3 ). In this case differential social stress strikes one as a more promising hypothesis than selection, Table 3 Age-specific admission rates for single women The environmental difference between the two groups was convincing. While a majority of the 'daughters' had fathers who were farmers or middle-class employees, the domestic servants mostly came from the labouring classes. Problems in connexion with the health or the social adjustment of the parents were decidedly more common here. Two-thirds of these girls left home before the age of 18. Only 14% had any education, practical or theoretical, after elementary school, and only 3 % had been through one of the numerous schools of cooking and home economics. Erotic problems, in particular in connexion with sexual promiscuity, were far more common in the servant group, and could mostly be traced back to the lack of a sheltered home life. Direct conflicts in the working situation with the employer were, on the other hand, hardly more common than the corresponding conflicts of the daughters with their own mothers. On the whole this clinical study served to illustrate the problem rather than to solve it. It left me with the impression that a connexion between high morbidity and social stress is more likely for domestic servants than for any other social group which we have studied.
So far we have dealt with admission statistics. Evidently the influence of social factors does not stop at this point, but continues during the entire hospital stay, and after discharge. Our registration system makes it possible to calculate for each occupational group the duration of hospital stay as well as the percentage of readmissions. These data do not give a complete picture of the fate of the patients, but they have the advantage of being objective and measurable.
For the duration of hospital stay diagnosis is naturally the decisive factor, and occupational status has a much more moderate effect. A comparison of more or less parallel groups such as farmers and farm labourers does not show any consistent tendency for higher status to go with earlier discharge. For business people the trend is in fact reversed, in that early discharge is more frequent in employees than in owners and managers. Professional service shows a particularly high percentage of early discha;rges, and a low percentage of readmissions, Public service is a group of particular interest, in that the level of income is moderate, but with a high degree of economic security in case of illness. In this group the percentage of early discharges is veryhigh, particularly forschizophrenia, and definitely more for single women than for men and married women. This suggests that economic security rather than status may be decisive for the fate of patients with a doubtful social prognosis. When the prognosis is better and a full remission is to be expected, social security may on the other hand lead to a prolongation of hospital stay.
Seamen are in many respects placed at the other pole with regard to social security, and in accordance with this we find a very low percentage of early discharge. On'a higher socio-economic level there is economic insecurity in the group of owners and managers, and here the pattern of discharge is similar to that in the seamen.
It should be stressed that on the whole the pattern of discharge and readmission is independent of occupational status. The differences are slight, and of doubtful statistical significance.
Other factors, such as clinical diagnosis and duration of illness, carry much more weight.
We have in fact not been able to confirm earlier findings from different parts of the world that social class is of decisive influence for the course of psychiatric illness. In Norway the well-established, nation-wide sick insurance and the uniformity of the hospital system will tend to level out not only most differentials in the standard of medical care, but even class-determined differences in the attitude of patients, relatives and hospital personnel.
Up to now we have dealt mainly with incidence statistics, that is to say with the number of first admissions per annum per 100,000 of the corresponding general population. A complete patient register can be used also for studying the morbidity of a population group during a certain period of risk. We have done an investigation of this catamnestic type on a group of 5,000 persons who graduated from the gymnasiums during the years 1916-20. These secondary schools comprise the tenth to twelfth school years, and are the required basis for entrance to universities. By means of biographical literature this group could be followed for thirty years after graduation, with regard to mortality, marriage rate and professional career. Among these 5,000 graduates 117 were found as psychotics in the admission register, and from these data morbidity tables could be worked out. This highly special group was compared with a control material consisting of all first admissions in Norway during the same period and of a corresponding age, 3,900 cases in all.
We found that the male graduates have admission rates slightly lower than those of the general population. The female graduates, on the other hand, have higher rates, particularly in the age-groups below 25 and over 45 years (Table 4) . This accords well with the admission statistics, which showed a relatively high morbidity in women with higher education (teachers, trained nurses) while in the male sex the professional service group did not show any such increase. The graduate patients differ from the controls in diagnostic distribution (Table 5 ). For obvious reasons psychoses connected with mental deficiency, epilepsy or other organic brain disorder are rare among the graduates. Psychoses with alcoholism or drug addiction are somewhat more common than expected; all these patients belong to one or other of the medical professions.
Among the functional psychoses manic depression is twice as frequent in the graduate group, whereas schizophrenia shows only a slight difference and in the female sex only. From this diagnostic distribution it seems clear that the low morbidity of the male graduates is mainly caused by the scarcity of organic psychoses, while for manic depression the morbidity is raised. In the female sex schizophrenia and manic depression share responsibility for the increased morbidity.
I have chosen the psychiatric epidemiology of occupational status as my topic partly because it illustrates some of the typical difficulties of epidemiological work in the psychiatric field, and also some of the ways in which these difficulties can perhaps be overcome. But our main reason for trying to tackle the problem has been that it seems to be a promising point of advance towards the basic riddles of nature and nurture, of constitution versus environment in psychiatry. I have no conclusions to offer. What I nevertheless regard as promising is that we have been able to show the existence of occupational patterns of distribution for the major psychoses. The next step, from pattern to underlying social forces, remains to be taken. I think we are justified in concluding that some of these forces are selective, while the evidence in favour of stress versus protection is, so far, less convincing. Finally, with regard to plans and hopes for future research: It seems clear that social structure and the organization of the medical services is of decisive influence. This means that we shall have to study even international patterns by means ofco-operation across the national borders. Secondly, we need intensive studies of restricted occupational groups which are statistically and socially well defined. Last but not least I want to stress the importance of extending this research to neurotic disorders. The major psychoses are suitable for a study of the mechanism of social selection. The factor of stress protection is much more likely to show up in the psychoneurotic and the psychosomatic reaction types.
Meeting May 8 1962 at Queen Mary's Hospitalfor Children, Carshalton, Surrey
Metabolic Diseases of Infancy and Childhood
Dr L Crome (Fountain Hospital, Tooting Grove, London) introduced the subject of metabolic errors and mental retardation by demonstrating the neuropathological changes in the lipidoses, gargoylism, leucodystrophy, phenylketonuria, maple syrup urine disease, glycogen storage disease and galactosemia.
Dr B Kirman (Queen Mary's Hospitalfor Children)

Siblings with Phenylketonuria on Special Diet
Since the diagnosis in L D (Case 1) was already established at the birth of R D (Case 2), the latter's metabolic abnormality was diagnosed as soon as it became manifest. In consequence she has been on a low phenylalanine diet all her life.
Case 1 L D, the elder sister, born 15.2.59. Now aged 3j1 years. The second child in the sibship, the first-born being quite normal. Family history: The mother was aged 20 at the birth of L D. Both parents are Irish, which is of interest in view of the alleged greater incidence in 'peripheral Europeans'. A maternal cousin in Ireland suffers from Down's disease, but has not been tested for phenylketonuria. Another maternal cousin, in Birmingham, has a small head and is said to be backward.
The mother became pregnant a fourth time. The pregnancy was terminated at the eighth week 'in view of the mental state of the patient and the possibility of trouble with this child too'. Personal history: Birth weight 7 lb 6 oz. Pregnancy and delivery normal. Bottle fed, gained weight satisfactorily. No abnormality suspected in hospital. At 4L months she could not hold up her head and was thought to be backward, but it was not until she was 1 year old that she was admitted to the Victoria Hospital for Children and diagnosed as having phenylketonuria. She was put on Minafen and was thought to be more active.
At 15 months the serum phenylalanine (P.A.) was 0 12 mg/100 ml. At 17 months the diet was changed to Cymogran but she did not take this well. She was given 10 mg P.A./kg/day. At 22 months serum P.A. was 3 3 mg/ 100 ml. At 2j, her diet was changed to Lofenalac which proved more palatable. At 2 years 8 months serum P.A. was 11 -8 mg/l00 ml, this high figure being ascribed to margarine added to mashed potatoes. She was not gaining weight well. She was put on 20 mg P.A./ kg/day. At 2 years 9 months she was transferred to the Fountain Hospital where, two months later, she was functioning at about an 18 months' level, i.e. at an estimated quotient of 50, but formal testing was not possible owing to passivity. A fairly high serum P.A. of 6-35 mg/100 ml was ascribed to stealing food and more rigid control was imposed.
Case 2 R D, born 28.4.60. Birth weight 7 lb 7 oz. Now aged 2 years. History: Pregnancy and delivery normal. Urine tested at intervals, positive on twelfth day. She
